Menadione-induced cardiotoxicity is associated with alteration in intracellular Ca2+ homeostasis.
Cardiotoxicity of menadione was elucidated in neonatal rat cardiomyocytes. When incubated with menadione, contraction of myocytes initially slowed down and eventually stopped. Later blebs appeared on the cell surface, leading to cell degeneration. During the time of diminished cellular contraction, a large portion of endogenous ATP was depleted whilst intracellular Ca2+ levels were increased. However, if menadione was washed out prior to termination of contraction, the myocytes survived and most of the cells resumed regular contraction. Preincubation of the cells with diltiazem (a Ca2+ antagonist), or fura-2 acetoxymethyl ester (a chelate for Ca2+), or antipain (a proteinase inhibitor) suppressed menadione's ability for cellular damage. These results indicate that menadione is toxic to cardiomyocytes, and that the increase of intracellular Ca2+ is related to the mechanism of cardiotoxicity of menadione.